We report a case of adenocarcinoma detected in the right pleural effusion of a 75-year-old woman. Investigations failed to reveal the site of the primary lesion, and the case was treated as primary unknown cancer. The pleural effusion disappeared after chemotherapy; however, as there was serious bone marrow suppression, the clinical course was observed at an outpatient clinic without chemotherapy. A search for the primary lesion was repeated, but it was not found. One year after first admission, a chest X-ray showed left pleural effusion. Adenocarcinoma was detected in the effusion and a tumor mass obtained from the pleural cavity. Ovarian cancer was diagnosed based on the histological, serological and MRI findings. Thus, this was a rare case of ovarian cancer in which the diagnosis was confirmed by repeated evaluation and in which the initial diagnosis had been primary unknown cancer with malignant pleural effusion only.
Introduction
Ovarian cancer with malignant pleural effusion is often associated with ascites 1) . Cases of ovarian cancer with malignant pleural effusion only are rare 2) , and there have been few cases of ovarian cancer that have initially been categorized as primary unknown cancer with malignant pleural effusion only 3, 4) . We report a rare case of ovarian cancer in which the diagnosis was confirmed by repeated evaluation and in which the initial diagnosis had been primary unknown cancer with malignant pleural effusion.
Case Report
A 75-year-old woman was admitted to our hospital complaining of right chest pain and dyspnea on effort (HughJones II-III). Respiratory sound was reduced at the right lung on auscultation. Chest X-ray showed right pleural effusion (Fig. 1) .
The results of routine laboratory examinations were within normal limits. Cytology for pleural effusion revealed Class V adenocarcinoma (Fig. 2) . Serological exam revealed a mildly elevated level of CA125 (44.5 IU/L: normal range was less than 35).
We searched for the origin of the cancer, but were unable to detect the origin on chest and abdominal CT (ascites was not present), thyroid and mammary echocardiography, gastroscopy, or fiberscopic examination of the colon. The patient refused thoracoscopy. Chemotherapy was therefore performed for primary unknown cancer. Two cycles of 600 mg carboplatin [day 1, dosed at a 5 mg/mL/min target AUC (area under the free carboplatin plasma concentration versus time curve)] and 100 mg paclitaxel (days 1, 8, 15) were performed. The pleural effusion disappeared after the chemotherapy; however, bone marrow suppression was quite severe, with grade 4 (National Cancer Institute comm o n t o x i c i t y c r i t e r i a ) g r a n u l o c y t o p e n i a , s o t h e chemotherapy was discontinued after 2 cycles. The clinical course was observed in our outpatient clinic. CT and PET examinations were regularly performed on an outpatient basis, but did not reveal the origin of the tumor. One year after first admission, left pleural effusion was noted. Chest CT revealed a nodal shadow in the pleura (Fig.  3) , and ascites was noted. A tumor mass was excised via a tube inserted into the pleural cavity. Histologically, the mass showed papillary projections. Immunohistological study of the mass, which was positive for EMA and keratin and negative for calretinin and CEA, suggested ovarian carcinoma (Fig. 4) . Serological exam revealed a highly elevated level of CA125 (2412 IU/L). Abdominal MRI revealed a nodal shadow (3 × 4 cm) in the left ovary (Fig. 5) . Fiberscopic examination of the colon revealed no mass in that area.
Based on the histological findings, high CA125 level and nodular shadow in the left ovary on abdominal MRI, ovarian cancer was diagnosed. Thus, the patient was referred to a gynecologist.
Discussion
This was a case of ovarian cancer in which the diagnosis was confirmed by repeated evaluation and in which the initial diagnosis had been primary unknown carcinoma. Primary unknown cancer accounts for 3% of all malignant disease, and 80% of cancers of unknown origin are adenocarcinomas 5) . The origin is ultimately detected in 10-15% of cases 3, 6) . The lung, pancreas, liver and gastrointestinal tract are often the origin, while it is rare for the ovary to be the origin, accounting for about 2-4% of such cases 3) . An autopsy report noted that 43 of 1656 cases were initially diagnosed as having cancer of unknown origin, 23 of which were confirmed to have had adenocarcinoma by autopsy, and none of the cases had ovarian cancer 7) . Among 96 cases with malignant pleural effusion, lung cancer and mammary cancer were most frequently observed, followed by ovarian cancer (in 9 cases) 2) . In addition, 3% of ovarian cancers are associated with pleural effusion 2) . In 187 female cases of malignant pleural effusion, 15.2% of the cases had ovarian cancer, and all had ascites 1) . In another report, 3 of 25 ovarian cancer cases that were initially categorized as extra-abdominal adenocarcinoma of unknown primary origin had malignant pleural effusion 4) . The present case was thus a rare one of ovarian cancer with subsequent malignant pleural effusion and without ascites.
The tumor origin could not be detected by PET examination in our patient. The sensitivity of PET in detection of ovarian cancer is 60%, and its specificity is 70% 8) . Since PET cannot detect ovarian cancer of less than 1 cm in diameter 9) , the tumor in our patient was too small to be detected.
The standard chemotherapy for unknown primary carcinoma is a combination of carboplatin and paclitaxel 10) . Since the standard chemotherapy for ovarian cancer is the same, it was effective in our patient.
This was a case of ovarian cancer in which the diagnosis was confirmed by repeated evaluation and in which the initial diagnosis was unknown primary carcinoma. We searched unsuccessfully for literature that mentioned how malignant cells of the ovary move directly to the pleura. We consider that the malignant cells of the ovary may have moved to pleura directly via the blood stream, leading to production of pleural effusion without producing ascites, making diagnosis difficult at first. It would have been interesting if we could have revealed the biological properties of the malignant cells, but we could not.
Although early diagnosis of ovarian cancer was difficult in our case, diagnosis might have been possible with thoracoscopy. Thus, in cases of unknown primary cancer with malignant pleural effusion only, thoracoscopy should be performed in patients who agree to it.
